The food habits of Hazel Grouses Bonasa bonasia were analyzed based on
Introduction
The Hazel Grouse Bonasa bonasia is widely distributed from Scandinavia to the Okhotsk Sea coast and on Sakhalin and Hokkaido, Japan (Johnsgard 1983) . In Hokkaido, Hazel Grouse occur in most forested areas, but are not present at high altitudes (Fujimaki & Konishi 1996) .
Throughout their range, Hazel Grouse feed on green plants, berries, fruits, and buds and catkins of deciduous broad-leaved trees. The foods used are dependent on their availability in their habitats. Many studies have been previously published on food habits of Hazel Grouse throughout the year (Semenov-Tyan-Shanskii 1959 , Ivanter 1962 , Zhao 1977 , Bergmann et al. 1982 , Bergmann & Klaus 1994 , especially in autumn and winter (Salo 1971 , Yang 1993 . Food items eaten by Hazel Grouse, however, might differ among different areas within their wide range depending on the species composition of plants available in their habitats. Some plant species utilized intensively by Hazel Grouse in Europe are rare or absent in their habitats in Hokkaido. In particular, Vaccinium spp., which comprise major autumn food in Europe (Ahnlund & Helander 1975) , 3 in July, 9 in August and 4 in September) in various areas of Hokkaido. Frozen crops were then sent to our laboratory. Each crop's contents was weighed to the nearest 0.1g, then was sorted into food items, which were then identified.
Food items were indicated as traces when its weight was less than 0.01g.
Data from different age-sex groups and years were combined. It is appropriate to combine data from different age groups, because there were no crops of juveniles from June to September, when food habits differ between juvenile and adult birds (Bergmann et al. 1996) . In addition, data from January and February, June and July, and August and September were combined because of small samples in February, April and from June to September. Empty crops were excluded from the data in calculating frequency of occurrence, i.e. the percent of crops containing a given food item.
In this paper means are presented with standard deviations of the mean. Mann-Whitney's U, Kruskal-Wallis or x2 tests was used to compare means or proportions between months.
Results

Total weight of crop contents
A total of 237 crops were examined. Of them 15% of the crops (1 in August, 19 in October and 15 in November) were empty. The proportion of empty crops decreased from 19% in October and 15% in November to 0% in December and January.
Frequency of occurrence of food items
In April two crops contained only Salix sp. The major food items, expressed by frequency of occurrence, were leave of herbaceous plants, seeds and arthropods in June and July, and leaves, seeds, fruits and arthropods in August and September (Table 1 ). In October buds of deciduous broad-leaved trees and fruits of liana were eaten frequently. In Of these the Lepidoptera were larvae and insects of other order were imagoes.
Dry weight of food items
The dry weight of buds in the crops increased significantly from October and similar to that seen in frequency of occurrence of buds (Table 2) . Buds comprised 14% of dry weight of crop contents in October. This proportion increased to 36% in weight, which was 83% of the dry weight of crop contents in June and July. After July, comprised less than 1g in dry weight between June and November, although the frequency of occurrence was relatively high (Tables 1 and 2) . They increased significantly 0.01), in spite of a rather low frequency of occurrence in January and February. Other food items, such as catkins, shoots, leaves and animal matter, were less than 0.3g (Table  2) .
Discussion
There was a tendency for crop contents to weigh more in winter than in other seasons. Similar tendencies in crop content weight have been observed in Europe, with 4 to 10 times as much food in winter than in summer (Semenov-Tyan-Shanskii 1959, Ahnlund & Helander 1975) . Larger crop content weights in winter than in other seasons have also been reported for other species of tetraonids, Spruce Grouse Dendragapus canadensis and Willow Grouse Lagopus lagopus (Irving et al. 1967 , Pendergast & Boag 1970 . They suggested that there was a greater probability of collecting a bird with a full crop in winter because the food intake was related to day length and the day was shorter in the winter. This may also be the case for Hazel Grouse. In addition, Hazel Grouse need to eat more food in winter, when requirements are greater than in other seasons (Fujimaki et al. 1994 ground is still covered with snow and food on the ground is not available, Hazel Grouse take mainly buds from the tree canopy. In June and July, the foods eaten most frequently were seeds, green leaves of herbaceous plants and arthropods. However, leaves and arthropods were not as important as indicated by frequency of occurrence, because they were eaten only in small amount. In August and September the major food items were fruits and green leaves. Seeds and animal matter were eaten often, although in small amount. In October and November, buds and fruits were the most important foods. From December to Febuary, the major food items were buds and fruites. Overall, plant matter comprised most of the food throughout the year, in addition to small amount of animal matter in summer and autumn. Such seasonal changes in food habits have been documented for Hazel Grouse throughout their wide range (Donaurov 1947 , Semenov-Tyan-Shanskii 1959 , Mishin 1960 , Ivanter 1962 , Nechaev 1968 , Salo 1971 , Ahnlund & Helander 1975 , Zbinden 1979 , Bergmann et al. 1982 , Bergmann & Klaus 1994 ). There were no basic differeces in the food habits of Hazel Grouse between Europe and Hokkaido.
However, there are some diffrences in the importance of fruits during winter and in composition of plant species used by Hazel Grouse. In Hokkaido, fruits continued to be the most important food in December and January. In general, the first snow falls in mid-October and a continuous snow cover over 50cm in depth is present from early December to early May in forested areas of low and middle altitudes in Hokkaido. In this period, fruits of liana are available in the tree canopy. The increased amounts of fruits eaten in this period relates to availability of these fruits. Secondly, there is diffrence in the composition of food plant species used by Hazel Grouse in Hokkaido and Europe. In Europe the most important winter foods are buds and catkins of birch and/or alder (Uusvaara 1963 , Salo 1971 , Ahnlund & Helander 1975 , Swenson 1993 . In Hokkaido, however, buds of many species of deciduous broad-leaved trees were utilized as winter foods. Such is also the case for Hazel Grouse in the southern part of the Russian Far East (Nechaev & Fujimaki 1997 ) and north-eastern China (Yang 1993) . In the southern part of the Russian Far East buds of Populus, Chosenia, Salix, Alnus, Betula, Carpinus, Malus, Micromeles, Padus, Acer, and Corylus were eaten with frequency of occurrence exceeding 50% (Nechaev & Fujimaki 1997) . In north-eastern China, buds of Acer, Populus, Corylus, Betula and Salix are the major foods in winter (Yang 1993 ). These differences are due to difference in plant species composition and the great species richness of the flora in the southern part of the Far East. In Europe, berries of Vaccinium and Empetrum are important foods in autumn (Salo 1971) . In contrast to this, fruits of Vitis coignetiae and Actinidia arguta were important foods in autumn and winter in Hokkaido.
In conclusion, Hazel Grouse exhibit flexibility in their food habits according to the availability of plant species in their habitats.
to thank also the Hokkaido Prefectural Government for collecting the Hazel Grouse crops through the cooperation of the Hokkaido Hunters' Society.
